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Abstract of JP 2000212231 (A) 

PROBLEM TO BE SOLVED: To obtain silicone-modified acrylic rubber particles used as an impact 
modifier capable of giving a thermoplastic resin composition improved in impact resistance and 
weather resistance by blending an acrylic rubber prepared by multistage copolymerization with a 
silicone rubber. SOLUTION: The particles are obtained by blending 10-99 wt.% acrylic rubber obtained 
by copolymerizing 65-99.8 wt.% (A) 1-12C alkyl acrylate or 4-12C alkyl methacylate with 0.2-10 wt.% 

(B) polyfunctional monomer having at least two vinyl polymerizable groups in the molecule, 0-10 wt.% 

(C) monomer having a vinyl polymerizable group and a reactive silyl group in the molecule, and 0-15 
wt.% (E) monomer having a vinyl polymerizable group copolymerizable therewith in several stages in 
which the rates of component B used are different from each other with 1-90 wt.% silicone rubber 
obtained by copolymerizing 70-99.9 wt.% (F) organosiloxane with 0-15 wt.% (G) polyfunctional silane 
compound, and 0-15 wt.% (H) silane compound having a vinyl polymerizable group or a mercapto 
group (the amounts of components G and H can not be simultaneously 0 and at least either of them is 
0.1% or above). 
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y y|g^ h y 7 A. ffiKS&Hfc/r* 

/tb'J^A^AT^ft b'X/l^dfyy-h/xf- 

[0047] mm^)vm^wm\<omma, r? 

V)Vdmm8&t ( a ) 1 0 OBfcMLX, ilif , 0 . 
005-1 OSPT&Os 04 U<li0. 0 1~5*. $ 
£>«?4L<(iO. 0 3~2g&T£4. 5^;WS-&R! 

wa^tefflitfo . o o 5gp*)io^, m^m&im 

<*9» 4«W#fc4<*4«fl* t *D, lOSU^^ 
TtVfrzfA (A) WFJfcWKTU IfffS 

[0048] mfBjiiMIM^fiWJ^ LTfct t - K 



fy/M;W7^y, n-:tyf-/M/k#Tyy. n- 
fh7f'WWW77y, n - A.df y;py jvij 7°y y 

£ffiJW4f#&«2. ^£I*S£50Gtty y 
•f 4 T 7 y fc-dj* ( A ) £ tBfrf 4 i fc #T § 4 . 
[0049] ISfB^tt^U^^^rtSiiaPBlPJfc 
LTJi. tibx.lf 
HBb$(5) : 
[0050] 

[00 5 1 ] R», X. afctHRS ( 1 ) fcR 

t , r 4 i~i8^2 mmitmm^t > 

[00 52] HK^ ( 5 ) <7)R*0>mm LXli. * 

i-uym. ^vym. rnh^y*. f^vym^b 

[00 53] ( 5 ) T^SflSiliSgflWfl^* 

mbixa. K.bUiX)V*}yy7uV}VYVx\-*i/ 
i/yy, X)i%7h7ut°)wyxh*y*i->^7ytc 

[00543 m&mm\\t&&m*?tbhtfi. m 
th^commmt, T?v>m»mim» (&) 10 

Ogg^MLTO. 00 1-5SI5. S^WiO. 0 1-4 

arr* 6 c: k *\ H»Wt«o^s^^c*»/b#4 1 v \ 

[0055]-^ y'j n-yiA ( B ) tt, 5j-/^V 
yn^ffy ( b - 1 ) , {t^J ( b - 2 ) HXUit^m 
(b-3) *»fe*4i/U3-^AJB«|«^ (b) £ft 

[ 0 0 5 6 ] ^ y n-yd'AffM^ ( b ) «u 5j-;i/^ 
7 yndf-fy ( b - 1 ) &±^k t, ft^* ( b - 
2) *J«fctf (4^i) fc-a* (b-3) 

—ydj* ( b ) 

[0 0 57] jf/^yxn^y (b-i) a. yya 

-ya-A ( B ) C7)±f-fg£ffi)£-f 6JS*T*> 0 . tzb I 

[0058] lulB^yndf-y-y^M#:Mt LT(4. 6 
-1 2mmco. ^^yf-;l/y^nfijya^y s jj- 

^yyyn^y. h'r^yf-^y^o^^yn^if 
y^ri:>'fcff^^4. 

[0059] ft^ft ( b - 2 ) (i s *;^y yn^ff y 

( b - 1 ) b 3tasi m a 'wmcom 

mi - 6 CO T)V*)Vm ^-thTiVUSryisyy^btf 
foWhti. yyrj-yrfA (B) <tHdR««S-&**A'^ 
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[0060] item ( b - 2 ) commt ixiz, rh 

[00 6 1 ] it&m (b-3)it ^77 fc L 

, ( c ) t {7)^5 7 hffi 

[0062] ftgfll ( b - 3 ) cOftWJi LTJi, #* 
ft (a-3) kRItf), afcMHRjS (5) T^^n 

S^yS-C&Sitf)^ ft^* (b-2) coil^i* 
?77 h35^«^fflt LTffifflT# S. 

[ 0 0 6 3 ] *sV a-yzfA, ( B ) fc«6t6fctf>0>1t 
IB(b-l)-(b-3) J&fr<^ffl#J-&te, 
yD^.ty(b-l)^70-99. 9%. -ft^ft ( b 
-2) #0-1 5%, ^k^Bj (b-3) j6*0-1 5% 

( ( b - 2 ) J&ftfcitf ( b - 3 ) tftfH*$m<ZO%£. 

%izk\&%<, v v$*tawi o . i %vx±x-h h)xh 
9, £:h.&<o^*a t lOO%£$:Si3fciHS§*i 
So it, tM/mfy (b-l ) 7^8 0-9 
9. 8%, ftgft (b-2) 3&*0. 1-10%. -fb^J 

(b-3) ^o. i-i o%-e$>z>zttfmi<. * 

JViSJ'yU^y (b-l) #90-99%, 
(b-2)#0. 5-5%, <ft£ft (b-3) #0. 5 

- 5 %TfcS £ fc #£ 4> fc*F* t K 
[00 64] ^/l^TVy-n^nfy (b-l ) ^ 

tf)3MM£5: fc*c9fttt#&8i Uc < < £ § ffilWb 0 , 9 
9. 9Xtii*fc, JS*H^Hfc^« (b-2) fcJWfc 
3*1 (b-3) c7)^fflfiJ^%<^D-r#'T;n^O 

[00 6 5] ft&to ( b - 2 ) ^Hfc^Bl < b - 3 ) £H 
CO. 1%J2LL £^ff£L<(iM^£McO. 5% 

5 % t i i 4 1 , & u a - y ^A^astttt* tr 

[00 66] y'Jn-y^ (b) ^mmhb%<ny 

< b ) mmnimTxmmmmizx <o 
^xmmmxum i xmstz urn 



[0067] ?L«i, mi£cDT? U;^A 

(A) *)»Wfc*fflSft6fcaH8flW*4. 
[0068] 56 fc. KttWi, &fc«BiK > ffli82r£' 

*ym. h y y^ummtpfmmm^mnwti ; t 

Tlt^ft, pHai. 0-3, Sfetttl. 2-2. 5 
[0069] S-&<0feft£0MiiiJSJi. 60-120 

[0070] &:b\ Ktt«®TT-i±, y'Ja-yiA 

( B ) O-tfg&JFM t T v ^ S i - O - S i -^iflJBf 

y 3-yiA«* ( b ) 6 orohTfi 1 * 
oTt:^. asaiaTfc»9UT 5-1 0 omwmm& 

[0071]H 3->-^tt U^^Aft^ ( D ) k 
tT(4, (1)7^ 'J/P^A»jaS* ( a ) 

* 2 m&±xmm£mi*ixnt>ti& r? v** 
m^mtET^) a-yzf&mm&tt ( b > 
t$itxnt>tiz>yv -z-y^T? vjvi&m- m 

d ) , ( 2 ) T9 VfisdJJffi&ft (a)ZT7 V)Vd 
mmtt ( a - I ) k 7? 'J^rfA»&7> ( a - I 

1 ) fc t*)»rc, 7^ u/^ajpjsjs^ ( a - 1 ) 

**££LT7?y/P:7AH?£iSRU *<0#£Tfc 
yij3-y^«7>(b) &S^§-tt, ^h\ZT9 

vfrtmmst (a -in ^s^§iti»^L, 7 
? u^ajbjsjs* ( a - 1 ) & xv ( a -in o^-r 
nj)\ *Mm%<ms&& 2m^xtxmmm^m 

->Xftt>ti&yV3-y3£<&T7 ViVdJJfrT- (OT, 
y'Jn-y^ttr^y^^lf (D2) . 
( 3 ) 3-y^B» ( b ) &*S^LTf#^> 

* (a) t2SHJSLJ:-p3*«W(c*a^L*C#|i!)*i4>' 
'j3-y^tt7^y^3-AS^ (J21T, ^'Ja-yjft 
7^ VDszfm? (D3) bh^o) %mtbh . 
[007 2] ^^a*>T'{i, ( 1 ) tJiV (2) CO 

^ua-^SBttr^ urt/rfAitp ( d 1 ) a xv (d 

2) #, Kv^g^^WL, fr9i/U3-y^« 
^*^5rl»fe^7^y;Ud'A<o^*^^Sif^IiJ4 
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I 0 0 7 3 3 isV X->E&T? V)VdJ±m- ( D 1 ) 
cotBIJi. tzbUi^nX o lzlX?f%o Z. biPC* 

6. 

[ 0 0 7 4 3 S^J r?-y^ttr^ y/l^A©? (D 1 ) 
ii. JMt*<a-l) , m**(a-2) . (a 
-3) *5j;tf#ifl£ (a-4) ipt>%i>T?V]l'JJ>JB 

(a) sr. waufcidt^aHTs a*-?*** 

( a - 2 ) <9M£##B»rc#f «fc 3 (c LtasRWfc 

?L-ftftS^tr#^.^r^u;P3'A (a) 

TC, y'Ja^y^«^ (b) £?Uk*S£-$-£ 
[00 75] fyfBT? y/WrfA ( A ) OfMKTi&HffS 

wsrffl t ^xmmm?$> o . wflswt^?sswjs*» & . 

0. 0 1 — 1 jum. #4 KHO. 03-0. 8um<7) 
[00 763 4ft. MET? y/PrfA ( A ) 8^fc£4 
>UZmMVh}\s2.>lZ2 4mffiimi. 1 2 0 0 0 r p 

mt 1 nfflBS'iMHi Uz bZco hfrz.y^mft<nnRtt 

m {%) ) 7oxja±, $^«±8o%m±T'S>i» 

<W8KW&>)iiiP!># 4 1 < . ±mii l 0 0%T'* 

[00 7 7] Z\<r)£UzW&l,Xfte>tllT7V)\,zfJ* 
(A) gfli. #4* (a-1) . JjiSft (a-2) . 
ijifitt (a-3) &&VZ.1xt*<DiLMfoi:#mS-*Iffi& 
m*tt(a-4) (fcfe*/UPL»*(a-3) , #** 
(a-4) fcffiffl L3:Vtf&££(±, 

(a-2 ) ^&*a^«#£^S|5#i:ffi^ 
&4h&>&$r-&£i:j&*#;e.&*lS. S^t. #S#; (a- 
2 ) c0h'^;^S^ttS{J-t^T^*^M*§fL-g.OT' 
m< . -««#LTaifrfSb*-;^#J|ft (c)w 
^77 MSfcSfc LT»f S-i^. J£*tt ( a - 
3 ) £ffifflUr*&fc{;j:. ( a - 3 ) f=»fS 

mmmo-^tfisv ■n-viJximMfr < b ) t <r>y 

77h Stt jS b I L . 4 fcKRJ6£tf>-9Kc: J: -9 

[00 78] Z<7)£o%T?V;U3J* (A) S?«X7 
^y'ayttTC, (b) Wfi^£ 

fx * 0 Z. b £ -a T . i/ij3- y3Ettr ? U fVdt&Wf- 

(Dl ) *«§^ll.o 

[00 79] »J/HtfA ( A ) e^SPTPCi/ 'J 3 
-yrfA»j!c7r (b) iWL^th^it. tzbim 

tvtfj isu*v> ( b - 1 ) , its® ( b- 2 ) am 
itsm ( b - 3 ) ta^Lfc*a*r^ y/i^A < a j 
?i-?«x-?;i/^ g ytHssaawt, o^TjRfcsaa^B 



fc<0^ 6OiCJSLhfcll«!W-4ifcKJ:0ff'Sraii:36» 
«E (b-1) - (b-3) ffltZZiP 

tehm&mHsmm. -&mmLx*t> p h 

£SfrfTiJ;v\ 4£. pHS-SlfftT^y/l^A 
( A ) Sff ££tfx-7^i/* g y|;yij n-y :f AffMfiSc 
#( b ) -£> ;tCJ:-5t^^t # S T" 

IS. 

[0080] lulB-ffi^iD4^ii3i^»{i, >- U 3- 
[ 0 0 8 1 ] T9 VfrrShmms ( a ) fctftS^y 

a-y^AffM^ ( b ) commim ((b)/ 

(a) ) i±. 1/9 9-9 0/1 OTJMUfiV^ 3 
0/70-90/1 0. SS>fcti5 0/5 0~9 0/l 
0. fc<{Z(i6 0/4 0-9 0/l 0*«jff4U\ llffi 
fflS*Jt$^3 0/7 0*Sf(^)*-&. fi^K-ftSs^FU 
< ffi< * 0 s *£CJ&0 'J n-AffM^ ( b ) 

o/iozzt&b. 'fthixhvVzx-vmLTtViv 
1 0 0 8 2 ] i-y a-^Ettr^ y^a-AS^^^ 1 ; 

BffxfiOJ: dfcHtttOBTtliS i -O- 
S i|^Wt«OTir«^tl)§W, y'ja- 
y*J4K03$gtt0t:*>K.Tfr# vmMcomWzJ; 0 

[ o o 8 3 3 5/ y a- y a'^mm ( b ) com^m®. 

T'ttUy'Jn-ya'A ( B ) (± s *)Vtf J ; su**r 
V ( b - 1 ) s ^"^J ( b - 2 ) itffl:-^* ( b - 

3) m&\*7vyMzgm;i,tz%>(nx'foz> a>*>*> 
^. ft-^ft ( b - 2 ) ttzmt-sm ( b - 3 > 

y;^'A (a) rtmmzzMto (a-3) s-iiffluc 

TtVfra'A (A) 

u ^ y ?->3& { b ) b <7m.zwm&m& 

L. (b-3) *ffifflLfe«^Wi^U3 

-yn-A (B) J4KHIBfiS#r4ii:*^i6#l4. 

[ 0 0 8 4 ] x 'J y H>dJ»W=? 

( D 1 ) OTJ«»ffli, 0 . 0 1-1. ljum, 
fcttO . 0 3- 1 jizmT** £ i: *\ Wffi^tt^JgcO 

[0085] 4^, xya-y^ttr^y/p^AS^ 

( D 1 ) 0)Yflstfk\t 7 0 %£Lh, $ t> (Cli 8 0 %Jil± 
[0086] *KLT#feill.yy3-y^ttT^y;l/ 

3a©-? (Di)it x'j n-y =r A-s^aai 1-9 0 

%T'S)tLH'J;l^\ 3 0-9 0%. §^>W±5 0-9 0 
%. fc<ttt60-90%T*4;t4S»JU\ i^y 
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V n'AffM^ ( b ) oa#m^< * 0 . Bff^tt 

w»Kojft j «*sa&*<o A-cff * t < & v \ 4^^U3 
- y A^t 9o%zzz_$,t. mmm-tffc < % 

l 0 0 8 7 3 5sV a->$S&T? VfrzfJJ&f- ( D 1 ) 
it. 79 VfrJ'MiLTWzzs y 3-y^*qSHfflfc4M5[ 

3 - y a'AcoMfr t>%& m-mm* t & tmtfh h . 
[ o o 8 8 3 yy y/i^AS? (dd 

3-AffM^ ( a ) KW4^U3-y^»ja$^ 
( b ) ^ffl**Jt* ( ( b ) / ( a ) ) #3 0/7 0 
J:0'hS<&ftfc^U3-y^JBaS* (b) 

L < ffiT U SitS&sfstfffiSBfcfc S < & h tz 

y 3 - y^ttr ? y tu-djj&f- ( d 2 ) -eft i. . 

[ 0 0 8 9 3 x'J 3-^147? y^rf-WB? ( D 2 ) 
tt, ftifrtS i 3 tC7? 'J;l'=fAJft$J*# (a)57? 
U;l^AJBj&£# ( a - I ) k7? y^3*A^«fr 

(a-II) fcfcfcttT, $.irT9VfrtJ*mmMt (a 
-I ) ££*£LT7?y^:/A (JST, 77VfrzfA 

(a i ) kt^e ) Sfipfcuwisu ^ff^Tfc^un 

-yd'AJFMi&ft (b) Sr. ^Ir^jWKTL&v* 
&ffl^Tfi£;*^ S&l^ya-yr/AStttfcllllf 
•fifcftfcT? VJVJABf&f&ft ( a - II ) £itS£L 

■ca&fis (7?y/i^A^j&£# (a-ii) frbim 

Ztlfc7?V)l>3A*ld.T. 7? 'J A- 3' A (All) fct 
) . 7? VJUJ&Bfm-ft ( a - I ) tJi 

V (a-II) 4fcJ±P#<9£S-&«:, fB£ 
U: J: 3 K2gHBl2U:T, 36»o#gpgT*JI# ( a - 

2 ) nm&tfm&&£ o izLxmrnrnzftfthtiz, . 

[009037? U^3"AJFM^ ( a - I ) J; O' 

( 4£ ii ) ( a - ii ) <o^S»^l:^fct3»t*SHjRJi 

coo9i3 79 v)V32>m&m ( a - r ) 
xmmz&&?h%&. *si8Tw#jifis ( a - 2 ) 
^ffifflf ij^i, $ i i^rcii o.o2 %&±xh o . 

->m 1 SPMk»g»gl=:*»t: o T#i* ( a - 2 ) com 
mp fetfWia\ vo >< J: 3 U ( a - 

2 ) <0T%ffifflfJ-£ (7? y^=taJgj&S# ( a - I ) 
Tft»Wfcffiffl§^#Mf*: ( a- 2 ) C079 »)V3J» 
B$M# ( a - I ) icWSffl^) j&nWKUfcT? 'J;l/ 

:f a$j&$# ( a ) ffo-i-ft* ( a - 2 ) <mmm^z 

COO 923 4fc, T^U/^AJgjaS^ (a-II) & 
^aBT^MfcS^-* RK£g 1 SKtf)4ii 
* ( a - 2 ) ^ffifflfJl^i 0.02 %]ZL£C$> 9 . £>o 



SB 1 m E -^SPg(=fc^->T«* ( a - 2 ) cOffiffl 
M^tMJn LT ^ < X o fc L s ftttttfcJ&tflc ( a - 
2 ) <VP%«ffiW& ( 7 9 U /P:f A?Bj&£# ( a — II) 
( a - 2 ) COT? U/P3*A 
M&fr ( a-II) fc^ffSffl^-) j&fffilELfcT^y/P 
=fA»««# ( a ) 4^3U# ( a - 2 ) OfltfflBtefc: 

[00933 4fc. 7^y^3'A (AI ) tsjtf (AI 
I) tfeV^T, *»* ( a - 2 ) C0#gBIBlT<0ffifflW 
^«0lHi 0 . 1 %JiLhJ> I. £ KHafttc^^J: 

[00943 7^ y^^AJESfijS^ ( a ) ^7^ 
AffM^ ( a - I ) fc 7^ y;I/3AffME^ ( a - I 
I ) k H^{tSI6cOSAIt*k LX\t. 7? VlV^m 

mat ( a - 1 ) izm&wa-yimmtit 

( b ) ^fi*J:b* ( ( b ) / ( a - I ) ) ^3 0/7 0 
-9 9/1 Tm-SlfchCDiZT? VfrzfJ»&imti ( a 
-II) £S£LTxy3-y=fA£#S#l~9 0%. 
§ h \iZ\i 1 - 5 0 %c0lEHi: : 5r 6 i k 4 L V \ 

[009 53 7^ y ^3"AffM^ ( a - I ) &M/7 

? yjvru^mmm ( a -n > u- 

1 ) - ( a - 4 ) WffifflW^li. ^^efL* s 7^ y/p^ 
mmtt (a) (Ct5Jt«1liE«fflil^Tftiltf, 7^ 
y/P^A^^^ (a - I ) fc7?y^3*A7Bfifcj£# 

(a-ii) kT»SroTfcJ:v\ 

[00963 =5r*3. 7^ 'J ^3AffM^ ( a - I > K 
fcttSmift ( a- 2 ) 14, 79 V)V3m$m ( a 
-II ) k V->vm.*& ( c ) k (0/77 hvStt^k L 

[00 973 4^. (a- 3) ii. ±kLT><y 

( b ) hvStt^^^ttt- 
4fc»trft*3{f», 7^y^3*A»jSjS4J- (a-II) T'ffl 

ivfc*£fcii, 7^y;^A (aid tz^yn-zo-A 

( b ) izntimmim^tii^hm u\ 

[00983 7^ VfrdAfflt&ft ( a - I ) *J 

y 3-y3'Af» ( b ) com^i. >-y 

7^ y^a-Afe^ ( d i ) mmt&^t m&ut 

S^-T-It^ o Z. k & 6.^futi/ya - y^147 
^ y;U3*AS^<ox^>f g ycoft&TX'P). 79 V>1 
JJ*Bimtt (a-II) ^a^i>4£¥M£TlT&d 
Clk^T-#S„ fc^fb. 79V)V-dJ>mim% (a-I 

i) s^aieriittwfcs^-ts*^. ^rutr^u 
;PrfA»j«jS^ ( a - I ) ^^aK-casgwfcs-^t* 

[00993 7^ U/l^rf (a-II) 
tUZTtVfrdJ* (All ) li % ( a - 1 ) „ 

* (a-2) . (a-3) fciWiftfa- 

4 ) «ii7yfAfti^l^t«ni.^ ( %>%h 

^. #fift (a-3) fcjtfftttt (a-4) *fflV^ 
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3"a ( a i ) m-^^-mw ( a - 2 ) iz&mtz 

( B ) SBt^fcft^ft ( b - 3 ) Uz^Z\t. 

tt&fo ( b - 3 ) fc(&*rf4 fc'-;^a^ttSt fctt 
fc. 1tbL\£T9 V ( a - II ) £^j£|5g 

Tasawfc^^aprt*** ( a - 2 ) ioffifflsii-^^ 

*^TS-^tTT^U;^jU (All) fcKJtLfc*^ 
7?'J/HfA (All) fcHa^*<3ftV^i:ffi^S 

[0 1 0 0] Oh<?)J:ofc:LT»^4S/!;3-y«tt 
7? D /l^:f Aft? ( D 2 ) W&ft?®^ 0.01- 
1. ljunu ZhiZltO. 0 3—1 umX'fohZbiM 

[ 0 1 0 1 3 4£. >-y U/PrfAft? 
( D 2 ) ^/UtriJi 7 0 XJSLh, $ 4> ttt 8 0 %JiLh 

[0102] j&^S^'J 3-y£ttr? U/l^rfAft? 

( D 2 ) fi. yij 1-9 0%X'htl 

tfiV^, 1-5 0%, S4>fcttl-4 5%»fc«T* 
$ <r i: * U > . y'J3-y a'A##4# l %*Sf w 

V:fA£ffM#5 0%££;l*i:, tsLhi'Va-y£ l 
tt7? U^rfAft? ( D 1 ) S^^M?i L 

[ 0 1 0 3 3 4£. ^ij n-y^ttr^ >;/I^Aft? 
( D 2 ) (i. T9 'J/WAgf«;xiJ 3-ya"A^M 

[0104] ojTKi/y rJ-y^'ftr? LJ^rfAft? 
(D3) yya-yffir^'J/W 
Aft? (D3) ii. fcfc*lfor<OJ:3KLT«ii3*i 

4. 

[0105] j/ 'J 3-y3£tt7? >J^=fAft? ( D 3 ) 

li, ^ v 3->3j>mm- < b ) (wmstmsim 

v\ tl^yya-yiA ( B ) S^#ftT(=7^ 
U/^AffMj&T)- (a) £flTi!&l,fc«fc3fc£g^j&*0 
**fr ( a - 2 ) <0ffiffl|ij^3&«#SPgTS!flrS J: a fc L 
TSSRWCSS^-f S -I fc T'1#& £ i #T'§ & . 

[ o i o 6 ] i/u n-yd'Ai» ( b ) mams 

it. iib *H#ftH2 8 9 1 9 2 0#BJH» % |5| 
m 3 2 9 4 7 2 5^*B*5r MBf^»^££ffl 

[ 0 1 0 7 ] *Jf s ( b ) 

Stt, ffiffl-rSR^JcOifcJCtT 0 . 0 2-0. 4 m 



mWUb^hZbifiX-^Z,. 0. 2-0. 5/xm 

ggW&erP&fcW-f $ */ U n-y n'Aft? £f# $ 

[0 1 083 i/S. 0. l^mj-TR^ya-y^Aft 

tokbi-*-**!^ ^rngx-m^i z t mm u\ 
^jLflsssi^fe^ixv/ps/g 1 - 5 0 %& § # t 

£TC« 0 toxv;^* 3 y SriiJp LTS-3"f l> . 

0 . 1 u ™ttTx--fr^n?m^cDmwMm* 5 0 %a 

[0109] KumKLtctfLmffii* 

znffimfflk&tiffl-t&ztizxvmstcz. 0. 2 

-0 . 5 ^ m«?Wb»}iW4, HBE^t^-f if-^W 

[0110] Ktt«ffitt. lu^L^ J: a t:*tni^^ 
KS-aSJPLTpHS-l. 0-3t^fWffiL 

[ 0 1 1 1 3 isV a-yzfJ*m&&ft ( b ) <DM£n*tf> 
m^J:d(=6 0-1 2 0 , C s §4(3{i7 

if* tv\ Hy^tfcJ; d t*^*4fcttB3R««co«, 
OS-ff^/iftai:. y'j3-yiA«» (b) com 

^eo^xtx^m-otihtmsmmiz^mix 5- 

1 0 O^SjK^LT^^^I-Sii:*^ 

[ 0 1 1 2 3 n-y^ ( b ) m-iz. fctitr, 

*/D#/^n*Hfy ( b- 1 ) , -f^ft ( b -2 ) frt, 

•fy ( b - 1 ) „ ( b - 3 ) 

ZtlhteyyfA %im&lz X-oX f^;^S^tt 

yisxiimsfflitifflizx -ox-^cot'-jmnsfe 
y^ty (b-n . (b-2) , ik^mib 

- 3 ) *»&#JS3*ifc*a, fflBflBtth'x/Wfifi^it 

[ 0 l l 3 3 =5:*3, U n-y^'A ( B ) 
TSfi. 0. 0 2-0. 5^m, §^>«±0. 0 3- 
0 . 4^mTj>5 4 LU 0 f^tfgj^ 0.02 
/zm5fe)W<7)i,c50^O. 5um%Z Z.&i>V)£W&t&Z 

bit, $sv ( b ) cofutm^x-am 
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[ 0 1 1 4 3 & tz, x'J ( B ) 

W«r«tto^ico^^ 0 - 1 0 0 %?fo 0 , J; 
Off* L<(40-4 0%. i>L<{i6 0%-l 0 0%T 

*4. 

[0115] MfE^ft^ft/e^y a-yiA ( B ) 
coxv/kvg yi¥£Tt7? y/Pn"AffMJ&fr ( a ) o 

y) , x 'j n-y^ttr^ y/k^Am-? ( d 3 ) aqsjis 
*i6. 

[011637? y;ktfA^fi&fcft ( a ) ^ffffliJA, 
xU3~y^A (B) S^ttl-5 
0 % t*f LT . £ff*&* 1 0 0 XoiZl 0 — 9 

9%. § ^{45 0-9 9%**Hff3Wt<^K<0jS*^ 

[0 1 173 jK LTf#£>ftl>yy:7-k«7?y^ 
^AftF ( D 3 ) C7)ffijt(i s fcfcitf, ft£% ( b - 
2 ) fc&*«03Rtttg££3rtS 5/ 'J 3-yr?'A ( B ) 
#s -ft-^Bs ( b - 3 ) ti*«t'-;H 

S^ttai4/Stt^/^Tha^LT, (a- 
2 ) £&*fl^|g£t^#:f|i£*l,fc7? y/l^A 

(A) fcft¥f£-£U §^^-gpyU3-yrfA^)^(S 

iztrntbtLi. %>%hL, ftn* (b-2) 
v^(tn(s>>; 3-ydA ( b ) *tteft£ifei ( b - 
2) t&*^lflit£{iff£Lft^o 
[ 0 1 1 8 3 is V 3-y$&£7? VfrzfJJBLT- ( D 3 ) 
WWIfSl 0. 0 2-1. 1/xm, £<btf40. 

0 3- 1 umx-k&cvfiK mmtrtmivtifrbm 

L\\ 

1 0 1 1 9 3 4fc, ^'J 'j^^Sf 
( D 3 ) 7 0%. $ £ tfcts 0%£LtT- 

[0 1 203 j^iS^J 3-k^tt7? U^rfAtt^ 

(D3)(i, yy3-y^A-i-wa*u-9o%, 

fctt 1 - 5 0 %T& -5 O^'if * U \ y'j3-yi^ 
1 4fcii9 0%«:ii6fc, Mff 

Wt^fgS^SK* 1 ® < ft § 5 o 

[01213 fly y 3-^7? u^Att^ 

(D3) i±. T^'JMA^L, y'Jn-y^AJ 
SSIOJSL T^U^A*Sf2«ib&»6«r4e ; F»Jl[, 
yyn-yrfASr^i: 7?'J/WA^if^if 

A#ft#t#» t^j d mt^mm^ t &mm&. 

[0 1 223 fiLhwi-SfcLTWftS^fcS/Ua-ySE 
147? U^rTAtt^ ( D ) tfryWR*** ( c ) £? 

U^Afflt? (D) cOv-y 3-krfAgB£J:tf (ifc 
«) 7? y^r7Ag|5^fc--;l/^#i#:^^«a^#: 
(C) (&T\ M^ft (C) ktv^) ^57M 



[0 1 23 3 h*-;«**ftc ( c ) tt, »4>*l4^97 

[0 1 243 BUlB?'? 7 hSS^ftW^WS^PSfc 
LTfct 0. 03-1. 2^m, SfefcJiO. 06-1 
M m<7) l> mm £ l V \ 0 . 0 3 ju m*8t 

*jwai. 2^m&^£i,t. ^-ftihmmm 
mmTi-mmfo&, ttz. 777 h&m&mk? 

[ 0 1 2 5 3 h-/k^itt ( c ) <0HMlJ£ LT(±. 

f '-;^#s*. 7? y p- h y /k * ? 9 

y h y /P&fc'^7>--fbt*-/WMi*tt, fifth*- 
/K fifths y t>& h'WAn^yfth'^Hfift, 
T^U;H8. 7?y^^f-;^7?y;^7>;k 7 
? y;Ug^'J y^Vk 7? 'J;Hlt Hn^^xf-^ir 

«7? y;^fcj:r/-e<?oxx-f^*^^i)7? y/H*^ 
)vm^>v , * 9 9 y ;m s ^ ? ? y /m^ y y 

>*;k ^ ^ ? y /P^h H n^f xxf;^ fco^ fpytv- 

z#mt>tih . iftfcuwBiTfflv vt c i < . 2 sua 
[01263 t'n/^mjwc ( c ) mmn. y y a 

~y^tt7?y;ktfA^ (D) 5-95%, #£L< 
(410-90%^LT. 5-9 5%, ff*t<(410 

- 9 o %Th o . ^n-*** i o o %^z.ts:hi. o izmm-t 
h . t'-fummft ( c ) *>ffiffl a# 9 5 % * i t & 

ftwwa* *it < < ft o , 5 %*mwte. 777 h? 
h^m^m^ < , wm!®mtw& uz t s t 
{iv b y -y ^xfflmrfcsssfeTiraittffiiiifc <offl»tt# 

[0 1 273 m^77 ha^ii. 3iS^?Lftfi^-iS^ 
fci Otrft o £ fc S . fLftfi^-tffl^ 
^.7^;Ufi^i3MiJ^iM^«jM{i, MI57? y;W 

a (a) <o«3ti§tffifflL#stcofcRt«,^*«ffiflaiir 
trc» «. . f Lft^jir § ^ tfflv ^ Ji-^ii . uiEr 9 y ^ 
3*a (a) tosgat^t«fflL#stotjii^-rii«7 
/k? y ^«fi^ft if **«fflwc* s . ziihmvii 
ivwemm. mm^mma^mutm^mmmz^b 
<tiBSttft<. Bwt-rs^77hfts^ft^e^@ 

ft fc'fcJE t TiUtttfiBr J: V > . 
[0 1 283 Mie^5 7 bfi^ff * LV^fifc LT 
li. h^;k^mi* ( c ) b7=Jt;>um&mmibc0M 
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^m* y y -z-ws&tv v )V3~j±n=F < d > oiv* 

[ 0 1 2 9 ] y 'J 3-y^ttT? U/l^AS? 

( D ) coxv^y 3 y#i£TT"?)t"~;P3Wfi#; ( c ) 

( c ) ) ( £ ; Tit y'j3- >^ttr ? u ;W 

(D) ) {;^7 7b^^K^Vi(tT-#M^S 

fab^o. 

[01303 %utm-&mw? 7 bsa^sTO. m 

tl;J;»)X7/t,-;3y« ftM. Kfc. ffi* 
[0 13 1] iCOiolZLxmtLh^^h^M^W 

toi 3 23 mimmmmmwmt i-az. #y 

Jg-ffct'x;^ 4fjxfl/y, Xif-yy-7?ynxHj 
Afi/y-r^yn-by/i/-N-7x- 
;U"?y>f 5 a-;><f-;kx^-yy-7? Dn 

WMf*-Xfl/y*fi^ ABSli, AASI 

it, AEsstig, ;j?y#-#*-K jkutsk, *>j 

xfwy^7^^h, ^y7'f-yyxy7?y-h 
& ifotf y i^f;^ =fc t#tf y 7 1 x y yx-f;p - # 
y v y«£** w t>t\.h„ c\tih amtcm 

[oi33] friE^nr^ttefiii o oastm-**^ 

NftS-^ftS^ ( D ) emtsaMit. 1 - 1 5 oas, £ <b 
(={4 3-1 2 O*?*40>#, «A7>X«^» 

; * s t , ^^ttffliioiHtt^ifajjs* f<7)^tt5- 

[0134] B?l2xv;k^3 yfrWJ 7-ji«HISft 
^y^x/ps^-. y^>7>yy-^rfc"r 

[ 0 1 3 5 ] i^t # , jf»ttffl3*.4ffi£»L 



*>topl mm. mmxm. 

»a mm. *7X«, aa*^ s^dibiij, 

[0136] ffie^ffitt^lH^fL-ftfi^T-Sit^ii 

ftS^flsS^ ( D ) t?)X7;^ 3 y fc £v>fftii7/> 
y 3 y?)«r7'V y k Lfcwfc , &*n§ -its i t £ 
i IMWKi^^ £ k fc ■TIB?** . 

[0137] %htitzm^mmmmmi^mmb i 

mm. -t%h%. ®&mmm. w&$mm. yu-im 
m. Avyy-mmtcbifmmx^h. 
[0138] %t>tuzmmt. ®&mmmmm\ 

bi>t<"titzi>cob%&> 
[0 139] 

[ 0 1 4 0 3 mmm^mmizmm^ 

xtetHYctir^y^rfA (a) »ifctia»jsi)' 

(A) . yy^-yrfA (B) ^iktHjpjs^ 

(B) . ^yn-y^ttr^y^nAo.rt&isiffM^ 

(A+B) ^ifki^.Tki^S^ 
[0 14 1] [fi^K-fb*] 

^ ) yy 3-y^ftr^ U^rfAS^ (D 1 ) £owt 

y^r/-i,ffM^ ( a ) : HffM^ ( A ) (DX.^)V 

y 3 y* 1 2 or^sjasBBMS-r 1 meiLTi^je 
^ v (a) *&*fcT, JiiTo^^v^maiUc. 

[0142] (%) = < (SffM^ (A) 

4) / (ftE^T^ y;l^a"AffM^ (a)I) |xi 

00 

y y a^y^fM^ ( b ) : @ffM^ ( A ) fcjtf 
Sl^^ ( B ) ( HJBj£# ( A + B ) ) &#^x^/py 

3 yzmir? vjuj&Bm&tt ( a ) com^b mmz 
wg&^twm&ft (a+b) mTo^ns 

[0 14 3] fi^t* (%) = { (HffM^ (A + 

b) m-mmm (a) jd / (ft^yyn-y^A 

(b) *) } x 1 00 
[ 0 1 4 4 ] p ) y y 3-y^tr^ y^a'Afi^ ( d 

2 ) tZOV^T 

T7 VjUzfI*&im» ( a - I ) : HJgj$4J- ( A I ) £ 

•i-ifxv/py'g y^Btrisr^ y^^Ajgjas^ ( a > 0 
*6fci^ic<s*stfTiaBrt# ( a 1 ) s^^ft. 

[0145] Jt^teft* {%) = { (fflmfr ( A I ) 
*) / (f±jZ^7? y^J'AffM^ ( a - I ) *) } 
X 1 00 
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y Va-yzf&,&j&8to ( b ) : Wffif&ft ( A I ) is X 

vw&iSLft ( b ) ( mm& ( a i + b ) ) ^#oxv 
)WJb yzmiir? yivx&ffiSisSift ( a ) corns tm 
m^mk^xmm^ (a i +b) jar*) 

[0146] M^-tefk* (%) = < (HJ&£# ( A I + 
B) S-HffM^ (A I ) 4) / (tta^Ua-yrf 
A#J»S# (b) 1)}X100 
T? >J /l/rfAffM)&ft ( a - II ) : BSBAft < A I K 

im^ ( b ) xms&tit (aid ( mm < a 

I+B+AII) ) Z$ts^friS3>*miT7VJU3 

m$m ( a ) <n^mwi^m^xmm 

(AI + B + AII) irFco^zm^xnta 

[0147] Slli«¥ (%) = < (®ffM# ( A I + 
B + AII) *-HJBfi£# (AI+B)i) / (ftji^T 
? Vfrzf ( a -II ) ft) } X 1 0 0 

[0 148] a) S/Ua-ySEttr^U^-WB^ (D 
3) fcoWC 

>-U ( b ) : HiM# ( B ) £Hrt? 

fcra«(ase»s*TBW«^ (b> jar*):* 

[0149] fi£*Kfl# (%) = < (®«ft ( B ) 

ft) / (ti&*i'V3-y3J*&i&j&ti (b) ft) i x 

100 

( a > : m&m ( a ) fc<tt/ii 

( B ) ( HffMft ( A + B ) ) ettfX7y^' 3 
y&lulBT^U^d'A^^ (a) <7)«^i:Nate 
SS-frTHJgJS* (A+B) ft£$*> N JaTW^tS^ 

[oi 50] msm& (%) = { (a+ 

B ) ft-HJgj$# ( B ) ft) / (ffc&^T? y/I^AJg 
Jfc*# (a) ft) } XI 0 0 
[0151]-) ?7 7 h&S^fttStf-fcovvc 
tf^SWUH* ( c ) : ^Bjftft ( A + B ) i^ttHJg 

(a i+b+aii) tixvmm (c) 

(C) ) ££tf (SffM^ (A+B + c ) S^WM 
■ft (A I + B+AII + C ) ) fc-^trxv/l^gySfSie 

r^u;^'A^^(a) tH«tflais«rH»js 

# (A + B + c) &tti.W8fi<& (A I +B + AII + 
c ) ^ft£*#>, &Tc9^fc£-?vvc*ail,fc. 
[0 1 5 2] m^tm {%) = { (HfM^ (A + B 

+ c ) m.*iz\*w&$& (a i + B+Aii+c ) a-H 

7FM# ( A+ B ) *4fctt@#jft# ( A I + B + All ) 

ft) / (fta»t^;wfi**# ( c ) *) l x i o o 

[0153] |> >J r?-yrf i^i] tt&*4H*#ft 

[ o l 5 4 ] ) i^y a-y^mr? v/ud&m' ( d 



1 ) fcov^T 

yij3-yiAMi (%) = { (mz-yv^-yzf 

J^mmift (b)iXyy 3-f=fA#jft*# ( b ) CO 

m^tm / [ ( y'j3-y 

(b)lxyij n-yd'AfM^ ( b ) vm&Kit 
m + (ft^T^y^rrAfM^ (a) 

jj>&fm# ( a ) <nmsm&) ] > x i o o 

[0 155] a) xUn->^7? U/l^Afi^MD 

2) to^T 

i^'Ja-y^i (%) = { (tta^yn-yi 
AffM^ (b)lxyy n-yiAff» ( b ) co 

msmm ) / [ < y^o-y imm/h 

(b)lxyy a-y zf mm&ft ( b ) coM^mit 
m) + (tt^T^y^rfAffM^ (a- I ) XT? 

wummst ( a - 1 ) + (tt&» 

7? U/Ua-AffM^ ( a-II ) U^d-AffM^ 
# (a-II) <7)S^^) ] } XI 00 
[0 1 56] A) ^a-J^T^U/I^Afi? (D 

3) fco^T 

yijn-yiAMi (%) = { 'Jn-yrf 
AffMl&fr ( b ) *x 5/ij 3-y^f» ( b ) <o 
M^W) / [ (tt&^Un-yrfAM&fr 
(b)ixy'J ( b ) <oa^K^ 

+ (tt&*r?y;^Amj£#(a) xr^y^ 

^A^fi^^ ( a ) ] > X 1 0 0 

[0157] [yjy&s.] mmm&izx h;^y(:2 

4 B§^I 12000r P mtCT60 *|BBS^« 
L. ^oh^xyT^fi^ (%) £8?I£L 

[0158] »SilBfc ^ >y 

^ • -+M X yf ^ 7 -f 7 ? (PACIFIC SCIE 
NTIFlOttl^NICOMP MODEL3 7 0 

[0 15 9] [T-fV-y hfSSKSlit] ASTM D-2 

5 6£2£tT. (2 3°CfcJ;I7'0 o C) TVvf-o 

-x iooo mmmm L^aew- tov & mams 
[oi6o] [ tmmwm. ] »ajjfi^t= i ^ l 

fcl 5 0mmX 1 0 0mmX2mmOS«W;9U 
t, 2 3 o CT-«0^K«x^df- (^ftS«x«§) 
TfPttUc (kg ■ m) . 

[0161] [SHBrtt] W)7rt7^SWASl 
o o B#ffiis®Mtfflv\ yu yy-m.2 5 o°c it 

BiJEEfrl 3 5 0kg f /cm 2 (CT, J?$3mm^XA° 
[0 162]HMfiJl 

( 1 ) 5^U a-y^ftr^ VfrzfA&f- (D l ) co^ii 
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[0163] 



[0165] 



mm. m&m. *>vm&n. %mman. a 

[0164] oytSRifv L*#S>4 0°C JSTSUnLfc. 

£#?SU OT^7?y/l^A7Bj&$# (a -CD) &- 

r^nr/f^ (ba) 
.x^y/mry/P (a ima) 

^ h^isX+A'i'jy (DSMA) 
Yurt—***M K(CHP) 
[0 16 6] S^IBBWPLfc^, M*53IL ^MJ? 
AWA7^ftK^*^yl/-> (SFS) 0. 1 

5H5, KKs&Hfco. ooigp. x^ys/Tsyrat 

RZ^-hU^A (EDTA) 0. 0 0 4»*»6$:4#j» 

5g&, SDBSO. 6 4gB^&S**tM£iiM£. « 
T^OT? U;l/r?"AffMfiSi^ (a-©) J2»ltti 
fig* 

BA 

A I MA 
DSMA 
CHP 

[0168] JMlc, i^y a-y:/AIKW (y D 
AffM^ ( b ) ) t L,TJaTOrt4to8teM***5 
dftf-T 1 0 0 0 0 r P mt 5#EHS# LTX7/l,x g 

SDBS 

$??X1-)l'i'?VTh7i/V*y-> (D4 ) 
fb7Xfdfyy7y (TEOS) 
DSMA 

[0170] firiey y n-yrfAflDPkoxv^^a y& 

lufBT^ ( A ) gf«X7;^' a yfc-Hfift&ll 

Lfc. *t*&5 04hWtT9 0X;fclFill,fc^, «t* 
18SI5. VTisJlsO-eyAJVXyWi (DBSA) 2g& 

3&»t*5*a^*aaniL. mphi. 4oih4£l 

2 0 B#[W5t L , TidSStiti- h 'J 7 AtR^T p H £ 8 . 

8 4.0 o . gp^jftStt 20.2 

y y 3 - y ^ttr ? y )Vdm.=f ( d i ) ( @^ > 

SFS 

«KBHK 
EDTA 



* (*) 
22 5 

0. 06 



5 

0. 0 1 



0. 1 
0.0 1 

moDU ii»TmiB#^^fi^^ff^-5TS^& 

SSttLTT^UA'rrA (A) SFffcftfc. 7?V>UJJ> 
( a ) (7? U/^AffMJ&fr ( a -CP) &<£ 
If ( a - © ) <OWJj&# ) <7>S£*fl#Ht 9 9.0 %T* 
ofc. £<97*?y^:fA (A) ttWP&ft^iO. 
1 3//mT'^-5Jt. 
[0 167] 

* (tf) 
2 5 



2 9 
5 

0 5 



y^PML*:. 
[0 169] 



90 

0. 5 
7 0 

2 
1 



%T\ f^8W 0 . 18wm, 9 0.3 

ttr^y;u^AeT (di) oi^y 3 y^ t 
[0171] ( 2 ) x y 3-ySttr? y iv^^^y 
yvm.^mk^ (gi ) cosjt 
stf«t aiefcjps. f--y*D^ap, mafrsuncK a 

[0 172] 

* (ffi) 
230 
70 
0. 2 
0. 002 
0. 008 



[0173] or fc H OTOj£fr^f B -£%£4 5°CT'2 
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-X^U/UfcrffVl' (MMA) 

BA 

CHP 

[0175] MMA, BAC0im^i\:mi9 8. 9% 
X\ g V<?>W&rfmB& 3 0.2 o fc. 

:^77 h^fi^c&^T^fii^tt 0 . 20wm 
X'fo~>tz, 

[0176] -?v>t, ;oi?/^'3>tSft*;^^ 
y^ttr? ij;^"ai/77 b£S-&#« ( g i ) o 

^^ftS^ttSfr (Gl ) 
*X3R330W 

mm 

[ o 1 7 9 ] mx-mmmm&zm 
(mm-. #*e--^s ioos, xx&sssHiB 

JK-fbS (») «: N-2000E, }#Mfi^f*r> (H 
o e c h s t ) ta|:^h77nE (Ho e c h 
st-Wachs E) , 3E**jmjMlSS (ft)*: R 

-6 5 0, ^^JniBft^i^^i* (ft) m : ij 

*X— *PA-2 OfcfflVXfc. 

[0180] W6WtriOT«<oKiW-tfflv»T, tm 

-fy^W >">x1f->J--*-?--Tl 0 0 0Bm§E 
[0181] JfcKWl 

( 1 ) S/»J U^rfAtt^ ( D 1 ' ) COS? 

it (fl!*iStJ:S»Jt) 

IISPI 1 fctJVVCT? U^^AHWK^ ( a-®) OA 
IMA£0. 0 T?U/l^M&fr (a-©) 

COAIMA£0. 2 5§BJ^T, T^U^AffMl&fr 
(a-®) tT^y/^'AffM^7>(a-0) <OA I M 



[0174] 

4 (95) 
2 7 
3 

0.0 5 

93. 8XT»-5fc. 

[0177] ( 3 ) mvd-mmmmmm 
mmitzcD-h, 1 9 o-cti 5#Emmtzzb£ 

[0 178] 

* m) 

100 
1 0 

2. 5 
0. 5 

3. 0 
2 

Aoffiffli la] t t LwsMtmm 1 1 l 

IBB#»K#2 0. 1%T\ T^iWO. 18 
M m , y;P#**« 90. 2%, y'j3-y rfAtfl* 5 
66. 7%Oi/U3-y^ttT^U^^AS^ (D 

1 ' ) ©X^y'a^^. 

[0 182] (2) ^ya-ygiiEttr^u^^Ajfi^ 
7h^s^#;iiT (or ) <m& 

i/V a-yy&7? V)V*J>J&T- (D 1 ' ) fcffllxfcK 
*«s ISfcffl 1 <0 ( 2 ) i: IX , Wffif&O ■ 

2 0 jt/mcOv- U U /Irf 7 b£S 

( g i - ) nm&wi. h^m^mi 

=? ( G 1 ' ) W)V%mt9 3 . 4XT*«5fc. 

[oi83] ( 3 ) mx-mmsm<7)W& 

^77 h*S-^#: (G 1 ' ) fcfflUfclJjWi, HffiMl 

co (3) ifc, r-fy* 

[0 1 84] 

1 





7>f 7? f-fcSftK (kg • cm/ 


cm) 






1000 B# 






23t 


CC 


23T 


ox; 




75 


8.5 


55 


6.6 


ftttffl 1 


66 


7.8 


45 


5.9 



[ 0 1 8 5 ] a 1 0>IS*:&»6 , 7? U 4^=f AtfDSIItP* 
^it7? U^rfAfe? (D 1 ) ^^f^57 hftfi 
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[0 186] mMM2 

( 1 ) a-y$&T? VfrlMffi- ( D 2 ) toWk 
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